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Description

[0001] This application is a Continuation-in-Part of
U.S. Patent Application Serial No. 10/964,959 filed Oc-
tober 14, 2004 which claims priority to U.S. provisional
patent application Serial No. 60/510,866 filed on October
14, 2003.

Technical Field

[0002] The present invention generally relates to the
field of tissue sampling and harvesting. More specifically,
the invention relates to biopsy needle sets and devices.

Background Art

[0003] In the practice of diagnostic medicine, it is often
necessary or desirable to perform a biopsy, or to sample
selected tissue from a living patient for medical evalua-
tion. Cytological and histological studies of the biopsy
sample can then be performed as an aid to the diagnosis
and treatment of disease. Biopsies can be useful in di-
agnosing and treating various forms of cancer, as well
as other diseases in which a localized area of affected
tissue can be identified.

[0004] Biopsies are routinely performed on tissue us-
ing a needle set, which typically includes a stylet with a
pointed tip and a notch defined near its distal end. The
stylet is slidably disposed within a cannula so that the
notch can be alternately exposed or covered. Typically,
a hub is connected to the proximal end of each needle.
Such needle sets are used with or incorporated in various
forms of biopsy devices, such as the single action and
double action biopsy devices. One such needle set is
incorporated into the single action biopsy device shown
in Figs. 1-4.

[0005] Referring to Figs. 1-4, single action biopsy de-
vice 20 includes an outer hollow needle 22 defining a
lumen 24 therethrough. A stylet 26 is slidingly disposed
within lumen 24 and is moveable relative to outer needle
22. A first or distal end 28 of stylet 26 is provided with a
tissue cutting-point 30 and a cavity 32 adjacent to first
end 28 for receiving tissue samples. Stylet 26 is slidable
relative to outer needle 22 between a first or retracted
position (Fig. 3) and a second or extended position (Fig.
2).

[0006] In the first position, stylet 26 is retracted within
lumen 24 so that outer needle 22 covers cavity 32. In the
second position, the first end 28 of stylet 26 is extended
away from outer needle 22 to expose cavity 32 to tissues
at the biopsy site.

[0007] During a biopsy procedure, device 20 will be
positioned with the cavity 32 at the targeted site for the
biopsy. Stylet 26 is momentarily driven into the tissue far
enough to expose cavity 32. Tissue then prolapses into
cavity 32. The device is then fired to advance outer nee-
dle 22 along stylet 26 to cover cavity 32. This forward
movement of outer needle 22 severs the prolapsed tissue
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to obtain a tissue sample, which becomes trapped in cav-
ity 32 of stylet 26. With outer needle 22 blocking the open-
ing of cavity 32, biopsy device 20 is then withdrawn from
the target site, carrying the sample within cavity 32. To
collect the biopsy sample, outer needle 22 is once again
retracted to expose cavity 32 of stylet 26. The procedure
may be repeated several times until satisfactory samples
have been obtained.

[0008] The firing mechanism 40 for such known single
action biopsy devices is shown in Fig. 4. Firing mecha-
nism 40 includes a housing 27 having finger grips 41 and
42. An actuator 43 is operatively engaged with both the
stylet 26 and outer needle 22. Actuator 43 includes a
gripping portion 44 and a drive mechanism 45. Drive
mechanism 45 operates to depress a drive carriage 46
against the action of a spring 35. Housing 27 includes a
resilient latch 36 that engages an underside 47 of the
carriage 46 in the retracted position. Latch 36 is released
by forward movement of the drive mechanism 45 so that
the spring 35 urges carriage 46 outwardly, which in turn
thrusts outer needle 22 over the sampling cavity 32 of
the stylet 26. Cover 49 snap-fits over housing 27 to pro-
tect spring 35 and the sliding engagement between car-
riage 46 and housing 27 from debris and interference.
[0009] Double action biopsy devices also employ sim-
ilar needle sets. In a double action biopsy device, move-
ment of inner and outer needles 26, 22 to capture a sam-
ple occurs almost instantaneously by means of a firing
mechanism engaged with proximal ends 29 of needles
26, 22. A double action biopsy device is disclosed in U.S.
Pat. No. 5,538,010.

[0010] A further vacuum assisted biopsy device is dis-
closed in WO 02/22023 A. This known device discloses
a cutting element mounted to a handpiece. The cutting
element comprises an outer cannula and an inner can-
nula which has an inner lumen and a tissue receiving
aperture at a distal end thereof and is slidably mounted
within the outer cannula. It further comprises a vacuum
chamber disposed in the handpiece and a trigger mech-
anism which is operative to cause the inner cannula to
be advanced distally outwardly in response to a first ac-
tuation and to cause the outer cannula to be advanced
distally outwardly in response to a second actuation
whereby tissue drawn into said tissue receiving aperture
by the vacuum is severed.

[0011] While these single and double action biopsy de-
vices are widely used, a basic problem remains in the
field of biopsy, which is the need to obtain a sufficient
amountofsample tissue. One potential cause ofthe prob-
lem is that as the outer needle passes over the tissue
cavity, the outer needle has atendency to push the tissue
away from the cavity. This results in samples that are
inferior in quality or too small, which precludes the pa-
thologist from conclusively determining whether disease
is present, and if so, to what extent it has progressed.
The pathologist must then issue an inconclusive diag-
nostic report. This causes the physician to recall the pa-
tient and attempt another needle biopsy, or in some sit-
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uations, the patientis scheduled fora moreinvasive, trau-
matic and expensive procedure such as an open surgical
biopsy.

[0012] The challenge has been to consistently obtain
sufficient tissue volume and quality tissue cores, regard-
less of tissue type, to meet the needs of the pathologist
so that a conclusive diagnosis can be achieved. There-
fore, a need remains for advice that can consistently
achieve this result.

Disclosure of Invention

[0013] The invention is defined in claim 1 while pre-
ferred embodiments are set forth in the dependent
claims.

[0014] A biopsy device having a cutting element is dis-
closed. The cutting element includes an outer cannula
having a tissue receving aperture disposed proximate a
distal end thereof and an inner lumen. An inner cannula
is slidably disposed within the inner lumen of the outer
cannula. The inner cannula also has an inner lumen and
includes an open distal end defined by a sharpened cir-
cumferential edge. A vacuum chamber is disposed about
at least a portion of the cutting element and is configured
to create a vacuum in the cutting element during a biopsy
procedure. The outer cannula is advanced distally out-
wardly to cause the vacuum to be generated in the vac-
uum chamber and delivered to the cutting element
whereby tissue is drawn into the tissue receiving aper-
ture. The inner cannula is then advanced distally out-
wardly after the outer cannula such that tissue drawn into
the tissue cutting aperture is severed.

[0015] A trigger operates to first cause the inner can-
nula to be advanced distally outwardly and to cause a
vacuum to be generated such that tissue is drawn into a
tissue receiving aperture formed in the inner cannula.
Thereafter, the outer cannula is advanced distally out-
wardly such that tissue drawn into the tissue receiving
aperture is severed.

[0016] In atleast one other embodiment of the biopsy
device, a vacuum bed is formed at the distal end of the
inner cannula for providing a uniform vacuum throughout
the tissue receiving aperture. A trocar blank is inserted
into the distal end of the inner cannula which is then
ground or machined to form the vacuum bed. The vacu-
um bed includes at least one vacuum channel or aperture
which operates to uniformly distributes vacuum air over
the entire vacuum bed.

Description of Drawings

[0017] Embodiments of the invention are illustrated in
the figures 18C-24D and 30A-30D.

[0018] Further examples described below and illustrat-
ed in the other figures do not form part of the invention
but provide information that is useful for understanding
the invention.

[0019] FIG. 1 is a side elevational view of a prior art
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biopsy device;

[0020] FIG. 2 is an enlarged fragmentary view of the
device of FIG. 1, showing details of the tip of the device
when in an extended position;

[0021] FIG. 3 is an enlarged fragmentary view of the
device of FIG. 1 showing details of the tip of the device
when in a retracted position;

[0022] FIG.4isanexploded view ofthe device of FIGS.
1-3;

[0023] FIG. 5is a partial sectional view showing a nee-
dle set;

[0024] FIG. 6 is a side elevational view of an outer
member of the needle set of FIG. 5;

[0025] FIG. 7 is a side elevational view of an inner
member of the needle set of FIG. 5;

[0026] FIG. 8is a partial side sectional view of the nee-
dle set in a retracted position;

[0027] FIGS.9Aand 9B are partial side sectional views
of the needle set of FIG. 5 in an extended position;
[0028] FIG. 10 is an enlarged side elevational view of
the distal end of the needle set of FIG. 5;

[0029] FIG. 11is aside sectional view of the distal end
of another example of a needle set;

[0030] FIG. 12is a cross sectional view of the needle
set of FIG. 11 taken along line 12-12 of FIG. 11;

[0031] FIG. 13 is a cross sectional view of the needle
set of FIG. 11 taken along line 13-13;

[0032] FIG. 14 is a perspective view of the needle set
of FIG. 5 having a firing mechanism;

[0033] FIGS. 15-17B show the construction of the inner
member of FIG. 7;

[0034] FIGS. 18A-18B illustrate a cross-sectional and
end-view of a portion of the inner member of FIG. 7;
[0035] FIGS. 18C-18E illustrate sectional views of an
embodiment of a vacuum bed formed in an inner cannula
from a trocar blank;

[0036] FIGS. 19A-19E illustrate an embodiment of a
vacuum bed for use with embodiments of biopsy devices
disclosed herein;

[0037] FIG. 20A illustrates a vacuum bed formed of a
sintered or porous material blank;

[0038] FIG. 20B illustrates a vacuum bed formed of a
threaded material blank;

[0039] FIG. 20C illustrates a vacuum bed formed of a
contoured material blank including threaded portions;
[0040] FIGS.21A-21C illustrate a vacuum bed formed
of a material blank assembly having pre-drilled vacuum
passages;

[0041] FIGS. 22A and 22B illustrate a vacuum bed
formed from a framed mesh filter;

[0042] FIGS. 23A-23C illustrate a vacuum bed formed
of a plate material;

[0043] FIGS. 23D-23H illustrate alternative embodi-
ments of the vacuum bed;

[0044] FIGS 24A-24C illustrate a vacuum bed config-
ured from bendable tabs formed on the cannula;

[0045] FIG. 25 is a cross-sectional view of an example
of a double-action biopsy device;
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[0046] FIGS. 26A-26E are cross-sectional views of a
second example of a double-action biopsy device;
[0047] FIG. 27 is a partial cross-sectional view of an-
other example of a double-action biopsy device of FIG.
25;

[0048] FIG. 28 is a partial cross-sectional view of yet
another example of a double-action biopsy device of FIG.
25;

[0049] FIGS. 29A-29C are cross-sectional views of a
third example of a double-action biopsy device;

[0050] FIGS. 30A-30D are cross-sectional views of an
embodiment of a double-action biopsy device according
to the invention; and;

[0051] FIG. 31illustrates a prespective view with a par-
tially remove hosuing exposing an actuating platform.
[0052] Although the drawings represent embodiments
of the presentinvention, the drawings are not necessarily
to scale and certain features may be exaggeratedin order
to better illustrate and explain the presentinvention. The
exemplification set out herein illustrates certain embod-
iments of the invention, in one, or more forms, and such
exemplifications are not to be construed as limiting the
scope of the invention in any manner.

Mode for Invention

[0053] For the purposes of promoting an understand-
ing of the principles of the invention, reference will now
be made to the embodiments illustrated in the drawings
and specific language will be used to describe the same.
It will nevertheless be understood that no limitation of the
scope of the invention is thereby intended.

[0054] The terms proximal and distal as used herein
will be understood to describe opposite ends of a device
or element, and generally will be employed so that prox-
imal is understood as 'toward the heart’ and distal is un-
derstood to mean ’away from the heart’ or "away from
the practitioner’ and 'toward the practitioner,’ respective-
ly.

[0055] Figs.5-10 depict a firstembodiment of a needle
set 50 for a biopsy device. Needle set 50 includes an
inner member 100 slidably disposed within a lumen 58
of an outer member 60. Outer member 60 has a tip mem-
ber 61 attached to a center portion 70 and a hub member
80 positioned on the proximal end of outer member 60.
Tip member 61 has a working end 63 with an opening
63(a) therethrough, an opposite end 64 and a tip lumen
65 defined therebetween. As seen most clearly in Fig. 6,
center portion 70 has a first end 71 hermetically connect-
ed to the opposite end 64 of the tip member 61 and a
second end 73. A center lumen 75 is defined between
first and second ends 71 and 73. The center lumen 75
isin fluid communication with the tip lumen 65. Hub mem-
ber 80 is positioned on the second end 73 of the center
portion 70. Hub member 80 defines a hub lumen 85 that
is in fluid communication with the center lumen 75. The
hub lumen 85 is also in fluid communication with a pair
of openings 86a, 87a defined in opposite sides 86, 87 of
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the hub member 80. A vent seal 88 may be disposed
within the hub member 80. The second end 73 of the
center portion 70 is attached to hub member 80 at side
86 and positioned so that the center lumen 75 is in sub-
stantial alignment with the hub lumen 85.

[0056] A seal member 90 may be positioned within the
center lumen 75 and fixed to an interior surface of the
center lumen 70. The seal member 90 is any suitable
seal member, such as for example, an O-ring. Seal mem-
ber 90 defines an opening 91, which is in communication
with the center lumen 75.

[0057] Referring now to Fig. 7, inner member 100 in-
cludes a cannula 110 and a sampling portion 150. Can-
nula 110 may be slidably disposed within the center lu-
men 75 and through the opening 91 of the seal member
90 as shown in Fig. 5. An inner lumen 115 is defined
between distal and proximal ends 101, 102 of corner
member 100. Cannula 110 includes an opening 120 and
a vent aperture 156 that is positioned adjacent the prox-
imal end 102. Both the opening 120 and vent aperture
156 are formed through the wall of the cannula 110 and
are in fluid communication with the inner lumen 115.
While opening 120 is shown as a notch, it is understood
that opening 120 may take the form of other configura-
tions.

[0058] Sampling portion 150 is attached to the distal
end 101 of cannula 110. Sampling portion 150 includes
a sampling cavity 155. Sampling portion 150 may also
be provided with a tissue piercing tip 153. A cannula seal
member 160 is secured to the outer surface of the can-
nula 110 proximal to the opening 120. Cannula sealmem-
ber 160 is configured to movably seal within the center
lumen 75 of Fig. 6.

[0059] As shown in Fig. 8, the cannula seal member
160 and the seal member 90 cooperate to define a vac-
uum chamber VC. The opening 120 may be disposed
within the vacuum chamber VC. The inner and outer
members 60, 100 are movable relative to one another
between a retracted position in which the tip member 61
covers the sampling cavity 155 and the vacuum chamber
VC is expanded, and an extended position. The needle
set may be placed in a cocked position as shown in FIG.
8 with the vent aperture 156 exposed to vent air A from
the inner lumen 115 as the needle set is moved to the
extended position (as shown in Fig. 9A) such that move-
ment of the outer member 60 to the distal position gen-
erates vacuum which is delivered to the inner lumen 115.
In the extended position the sampling portion 150 is ex-
tended away from the tip member 61 to expose the sam-
pling cavity 155 and the vacuum chamber VC is contract-
ed. The vent aperture 156 is sealed by the vent seal 88
when the needle set is completely in the extended posi-
tion.

[0060] As the device is cocked, the inner member 100
is pulled towards the operator, which exposes the vent
aperture 156 beyond the proximal end 87 of the hub 80
of the outer cannula 60, as shown in Fig. 8. Referring to
Fig. 9B, the inner member 100 is pushed forward to ex-
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pose the cavity 155 to tissue, the vacuum chamber VC
is collapsed, as indicated by the closer proximity between
the cannula seal member 160 and the seal member 90.
Accordingly, air A vented out through the vent aperture
156 along the direction of arrow A. The vent aperture 156
is designed to prevent pushing air out though the cavity
155. Firing the device causes the outer member 60 to
move distally, which expands the vacuum chamber VC.
Expanding the vacuum chamber VC creates a vacuum
in the inner lumen 115, which is communicated to the
cavity 155 as the vent aperture 156 is sealed within vent
seal 88 disposed within the hub lumen 85. The vacuum
generated in the extended position serves to bias the
tissue toward the sampling cavity 155 and hold the tissue
in place while the suspect tissue is severed. Therefore,
vacuum is applied to the tissue in cavity 155 as the tip
member 61 of the outer member 60 moves over the sam-
pling portion 150 of the inner member 100. In contrast,
when prior art devices are used, the outer member tends
to push tissue away from the cavity, reducing the size of
the sample or requiring multiple attempts to capture the
sample. Inthe embodiments of the presentinvention, the
vacuum created by the enlargement of the vacuum
chamber actually captures and holds the tissue within
the cavity 155 resulting in more reliable sampling and
larger sample volumes.

[0061] The needle set may also include a metering
mechanism for selectively allowing the exchange of air
but not tissue between the cavity 155 and the inner lumen
115. As shown more clearly in Fig. 10, in one particular
embodiment, the metering mechanism includes a filter
member 180 fitted within the innerlumen 115 or disposed
between the inner lumen 115 and the sampling portion
150. Any suitable material may be employed for the filter
member 180. However, the selected material should, but
not necessarily, have a pore size that allows the ex-
change of air but is too small for body tissue.

[0062] An alternative embodiment of the metering
mechanism includes the inner member 100’ shown in
Figs. 11-13. The distal tip member 151’ of sampling por-
tion 150’ includes tissue piercing tip 153’ and a solid insert
158. As illustrated by Figs. 12-13, solid insert 158 has an
outer diameter OD that s less than the inner diameter ID
of the inner lumen 115’ so that air may pass around the
insert 158 when the insert is disposed within the inner
lumen 115’. As shown, the insert 158 is substantially cen-
tered within the inner lumen 115’. In alternate embodi-
ments, based ondesign requirements, the insert 158 may
be shifted to a particular side or portion of the inner lumen
115’ thereby modifying the air flow within the inner lumen
115’. The insert 158 and the inner lumen 115’ should be,
but not necessarily, dimensioned so that the space be-
tween them allows air to pass but not tissue.

[0063] The needle setembodiments herein may be op-
erated via a biopsy device. For example, the needle set
can be loaded into a double action biopsy device or in-
corporated into a single action biopsy device. Fig. 14 il-
lustrates a needle setincluding an advancing mechanism
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159, operatively engaged to the second end 73 of the
cylinder 70 and the proximal end 102 of the inner member
100. The advancing mechanism 159 is operable to move
the outer member 60 relative to the inner member 100
from the second position to the first position to trap tissue
from the biopsy site in the sampling cavity 155.

[0064] The embodiments of the inner member 100 de-
scribed herein may be constructed according to the steps
depicted in Figs. 15-18. As shown in Fig. 15, insert 158
may be attached to a connecting element 158a and a
blank 151". As shown in Fig. 16, insert 158 is positioned
within the lumen 115’ of the cannula 110’, with the can-
nula 110’ friction fitted to the connecting element 158a.
The connecting element 158a could be a ring or a pair
of projections, for example. The sampling cavity 155’ is
then machined through a distal portion 101’ of the can-
nula 110’ and into the solid insert 158 to achieve the
configuration shown in Figs. 17A-17B. Theinner member
100 may be inserted into the cylinder lumen 75 of the
outer member 60 (as shown in Fig. 8). A tissue piercing
tip can be formed at any point in the process, using any
suitable methods, such as by machining the blank 151°.
[0065] Figs. 18A-18B illustrate an embodiment of an
inner cannula 110" for use with the needle set described
herein. The inner cannula 110" is formed having a thick
exterior wall ‘T’ whereby the diameter of the inner lumen
115" is smallerin comparison to thin walled inner cannula
110’. The distal end 101" of the inner cannula 110" is
disposed with a tissue piercing tip through methods
known to those skilled in the art. A sampling cavity 155"
is formed in the distal portion of the inner cannula
110" proximate the tissue piercing tip. The inner cannula
110" is placed in communication with a vaccuum source
and a vacuum is delivered through the inner lumen
115" to the sampling cavity 155". The vacuum causes
tissue at the biopsy site to be drawn into the sampling
cavity 155" for excision during a biopsy procedure. Fig.
18B generally illustrates a cross-sectional end-view of
the inner cannula 110" after the sampling cavity 155" has
been formed. A portion of the exterior wall of the inner
cannula 110" is removed to expose at least a portion of
the inner lumen 115",

[0066] Figs. 18C-18E illustrate a conventional thin
walled inner cannula 110’ wherein a vacuum bed 162-9
is formed by first inserting a trocar blank 164-1 into the
inner lumen 115 at the distal end of the cannula 110’.
The trocar blank 164-1 includes a notch 111 at its prox-
imal end which is formed into a vacuum port when the
sampling cavity 161 is formed in the inner cannula 110’.
The inner cannula 110’ is placed in communication with
a vacuum source whereby a vacuum is delivered to the
inner lumen 115’ to the sampling cavity 161. The vacuum
draws tissue into the sampling cavity 161 for excision
during a biopsy procedure.

[0067] Figs. 19-24 illustrate alternative embodiments
wherein the distal portion 101’ of the inner cannula 110’
is configured as a vacuum bed (162-1 through 162-8).
The vacuum beds (162-1 through 162-8) are configured
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to provide a uniform vacuum throughout the sampling
cavity 161 in order to acquire more uniform and larger
core samples. Additionally, the vacuum bed (162-1
through 162-8) operates to provide rigidity to the bottom
of the inner cannula 110’ which also allows for a deeper
sampling cavity 161 to be formed.

[0068] Figs. 19A-19E illustrate a method of configuring
a vacuum bed 162-1. It is appreciated that the method
illustrated is merely exemplary as other methods for con-
figuring the vacuum beds 162-1 through 162-8 are con-
templated. Fig. 19A illustrates a trocar blank 164 used
to form the vacuum bed 162-1. The trocar blank 164 is
pressed into the distal portion 101’ of the inner cannula
110’. The 'A’ dimension is sized to be a press-fit into the
inner cannula 110’ whereby it is retained by friction be-
tween itself and the lumen of the inner cannula 110’. In
addition, the 'A’ dimension has a flat 165 to allow for
vacuum travel beneath and along the sides of the vacuum
bed 162-1. The 'B’ dimension is sized smaller than the
inner diameter of the inner cannula 110’. Once pressed
into the inner cannula 110’, the trocar blank 164 and sam-
pling cavity 161 are ground to form the vacuum bed 162-1
such as by machining. The trocar blank 164 then serves
as the trocar tip and the vacuum bed 162-1 as illustrated
in Fig. 19B. Figs. 19C and 19D illustrate a vacuum chan-
nel 163 as being formed beneath and at the sides of the
vacuum bed 162-1. In this fashion, the vacuum that is
generated in the inner cannula 110’ is uniformly distrib-
uted throughout the sampling cavity. Fig. 19E illustrates
a top view of the vacuum bed 162-1 after the machining
process is completed.

[0069] Fig. 20A illustrates a vacuum bed 162-2 formed
with a sintered/porous material. The sintered/porous
blank is press-itinto the inner cannula 110’ and machined
as described above to form the vacuum bed 162-2. The
pores in the sintered material allow vacuum to be pulled
through the vacuum bed 162-2 and inner cannula 110’,
thereby pulling tissue into the sampling cavity 161. Fig.
20B illustrates a vacuum bed 162-3 configured from a
threaded blank material and Fig. 20C illustrates a vacu-
um bed 162-4 configured from a contoured and partially
threaded blank material. The threads in the blank mate-
rial provide paths through which vacuum air can travel
to the sampling aperture 161. Each of the vacuum beds
(162-3 and 162-4) can be constructed in the manner de-
scribed above or other method known to those skilled in
the art.

[0070] Figs. 21A-21C illustrate a blank material sub-
assembly used to form a vacuum bed 162-5 which con-
tains pre-drilled vacuum passages 173. A trocar blank
170 and a chamber blank 172 are both machined from
stock material. The trocar blank 170 is pressed into the
chamber blank 172 as illustrated in Fig. 21B. The sub-
assembled trocar blank 170 and chamber blank 172 are
then pressed into the distal end 101’ of the inner cannula
110’ where it is retained by friction. Also, the joints be-
tween the subassembled components could be strength-
ened by laser welding the perimeter of each joint. Final
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construction consists of grinding the trocar blank 170 and
chamber blank 172 to form a sharpened tip and vacuum
bed 162-5, respectively, as illustrated in Fig. 21C. The
vacuum is applied through the inner cannula 110’ and
travels through the drilled vacuum passages 173 to cre-
ate a uniformly distributed vacuum at the sampling cavity
161.

[0071] Figs. 22A and 22B illustrate a vacuum bed
162-6 formed from a framed mesh filter 176. The framed
mesh filter 176 includes substantially parallel and rigid
elongated frame bars 177 which operate to support the
mesh filter material 178 between disc-like end portions
179. The framed mesh filter 176 is fixed in the inner can-
nula 110’ by friction fit between the disc-like end portions
179 and the sampling cavity 161 (See Fig. 22B. Alterna-
tively, the framed mesh filter 176 may be spot welded at
appropriate points to the inner cannula 110’. The disc-
like end portion 179 adjacent the proximal end of the
sampling cavity 161 preferably includes a vacuum chan-
nel 180 which allows for vacuum in the inner cannula
110’ to travel beneath the framed mesh filter 176. The
vacuum channel 180 and framed mesh filter 176 allow
for delivery of vacuum to the sampling cavity 161 while
preventing the extrusion of tissue down the inner cannula
110

[0072] Figs. 23A through 23E illustrate an alternative
method of forming a vacuum bed 162-7 through the use
of an elongated plate 182 having a plurality of weld points
184 disposed on a bottom surface thereof. In this em-
bodiment, the sampling cavity 161 and the sharpened
trocar tip will be ground on the inner cannula 110’ prior
to spot welding the plate 182 within the sampling cavity
161 to form the vacuum bed 162-7. A rod or plug 186
may be inserted into the inner cannula 110’ to prevent
the extrusion of tissue down the inner cannula 110’ (See
Fig. 23B). As best illustrated in Fig. 23C, the vacuum bed
162-7 may include a plurality of vacuum grooves or holes
188 to aide in pulling tissue into the sampling cavity 161
via the vacuum. Figs. 23D-23F illustrate an embodiment
of avacuum bed 162-7a formed using the plate 182a that
includes a plurality of weld points 184a disposed on the
bottom surface thereof (See Fig 23E) and at least one
elongated hole or slit 188a formed along its longitudinal
axis. The elongated slit 188a permits a vacuum to be
distributed substantially the entire length of the elongated
plate 182a. In addition to the forming the vacuum beds
(162-7, 162-7a) using the respective elongated plates
(182, 182a), stylaric inserts (164-3, 164-4) may be dis-
posed in the inner lumen 115’ through the open distal
end of the inner cannula 110’ ( See Figs. 23G-23H). The
stylaric inserts (164-3, 164-4) are one piece structures
that include a tissue piercing tip and the vacuum bed.
The stylaric inserts (164-3, 164-4) are configured to be
press fitted into the distal end of the inner cannula 110’
and may be secured using an adhesive or by other meth-
ods known to those skilled in the art. Itis appreciated that
the stylaric inserts (164-3, 164-4) illustrated in Figs. 23G-
23H are merely exemplary of various embodiments
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which would be suitable for use with biopsy devices de-
scribed herein and are not intended to be limiting with
respect to other configurations.

[0073] Figs.24Athrough 24D illustrate anembodiment
of a vacuum bed 162-8 configured from cut and bend
tabs 190 formed in the inner cannula 110’. First the tabs
190 are cut into the inner cannula 110’ and then are bent
to form the vacuum bed 162-8. As best illustrated in Fig.
24B, a rod 191 may be placed inside the inner cannula
110’ to prevent extrusion of tissue therethrough but al-
lows for vacuum to be delivered to the sampling cavity
161. Fig. 24C illustrates a transverse view of the vacuum
bed 162-8 wherein tabs 190 are shown bent inward to
vacuum slits 192 which allow vacuum to flow through the
sampling cavity 161. Fig. 24D illustrates a top view of the
vacuum bed 162-8 providing a detailed view of the vac-
uum slits 192.

[0074] Fig. 25 illustrates an embodiment of a double
action vacuum assisted biopsy device 200. The biopsy
device 200 provides a handpiece 201 that includes a cut-
ting element 202 having an outer cannula 204 and an
inner cannula 206. The outer cannula 204 includes an
inner lumen 208, an open proximal end 210, a tissue
receiving aperture 212 disposed proximate a closed dis-
tal end 214, and a cylinder seal 216 having a central
aperture 218 disposed at the open proximal end 210
thereof. Preferably, the outer cannula 204 includes a tis-
sue piercing tip 220 that forms the closed distal end 214.
The cylinder seal 216 is fixed to the open proximal end
210 such that the central aperture 218 is preferably con-
centrically positioned relative to the open proximal end
210 wherein the diameter of the central aperture 218 is
smaller than the diameter of the open proximal end 210.
[0075] The cutting element 202 also includes an inner
cannula 206 slidably disposed within the outer cannula
204. The inner cannula 206 is formed with an open prox-
imal end 224 and an open distal end 226. The open prox-
imal end 224 is disposed with a push plate 228 having a
spring collar 230 formed on a proximal side 232 thereof.
The spring collar 230 surrounds an opening 234 formed
central to push plate 228. The opening 234 has a diam-
eter dimensioned such that the open proximal end 224
of the inner cannula 206 can be frictionally fixed therein
and/or fixed therein with an adhesive suitable for such
purpose.

[0076] The open distal end 226 is preferably formed
with a razor sharpened beveled edge 227 that enhances
the tissue cutting ability of the inner cannula 206. The
inner cannula 206 also includes an inner lumen 236 and
atleast one vacuum inlet 238 in fluid communication with
the inner lumen 236 that is formed through the sidewall
of the inner cannula 206. An outer diameter of the inner
cannula 206 is dimensioned such that it can be slidably
passed through the central aperture 218 of the cylinder
seal 216 while maintaining a fluid seal in relation thereto.
The inner lumen 236 also includes a vacuum seal 239
disposed proximate the open proximal end 224. The vac-
uum seal 239 is selectively engaged and configured to
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assist in maintaining a vacuum within the inner lumen
236 in a manner to be described hereinafter.

[0077] Avacuumchamber240isdisposedabouta por-
tion of the cutting element 202 that includes the open
proximal end 210 of the outer cannula 204 and cylinder
seal 216, and the at least one vacuum inlet 238 of the
inner cannula 206. The vacuum chamber 240 includes
an open proximal end 242 and an open distal end 244.
The open proximal end 242 of the vacuum chamber 240
has an inner diameter dimensioned to allow the inner
cannula 206 to slidably pass therethrough. Preferably,
the open proximal end includes a fluid sealing member
246 such as an O-ring that is configured to maintained a
fluid seal between the inner cannula 206 and the open
proximal end 242 of the vacuum chamber 240. The open
distal end 244 of the vacuum chamber 240 has an inner
diameter that is dimensioned to allow the outer cannula
204 to slidably pass therethrough. Preferably, a fluid seal-
ing member 248 is disposed at the open distal end 244
of the vacuum chamber 240 that is configured to maintain
a fluid seal between the open distal end 244 of the vac-
uum chamber 240 and the outer cannula 204.

[0078] The vacuum chamber 240 includes an internal
spring housing 250 formed about the open proximal end
242 and extending axially toward the open distal end 244.
The internal spring housing 250 is preferably formed con-
centric to the open proximal end 242 and is disposed with
afirst firing spring 252. The first firing spring 252 includes
a proximal end 254, a distal end 256, and an inner diam-
eter that is dimensioned to allow the inner cannula 206
to pass freely therethrough. The first firing spring 252 is
disposed within the internal spring housing 250 such that
the proximal end 254 contacts the open proximal end
242 of the vacuum chamber 240 and the distal end 256
contacts the cylinder seal 216.

[0079] As bestillustrated in Fig. 27, the vacuum cham-
ber 240 may also include a one way flow valve 257. The
one way flow valve 257 is in communication with a fluid
reservoir 259 filled with an absorbent material 261. The
fluid reservoir 259 is configured to receive and retain a
volume of fluid from the vacuum chamber 240 that may
accumulate therein during the biopsy procedure. The ab-
sorbent material 261 cooperates with the fluid reservoir
259 to receive and retain the volume of fluid.

[0080] Referring again to Fig. 26, a tissue stop 258 is
provided and configured to be slidably received within
the inner lumen 236 of the inner cannula 206 through the
vacuum seal 239 disposed at the open proximal end 224
thereof. In one embodiment, the tissue stop 258 extends
the entire length of the inner cannula 206 from the open
proximal end 224 to the open distal end 226 thereof. The
tissue stop 258 includes a knob portion 260 disposed at
a proximal end 262 thereof which may be used for ad-
justing the position of the tissue stop 258 within the inner
cannula 206.

[0081] A second firing spring 264 is disposed between
the knob portion 260 of the tissue stop 258 and the push
plate 228 of the inner cannula 206. A proximal end 266



13 EP 1 998 685 B1 14

of the second firing spring 264 engages the knob portion
260 and a distal end 268 engages the push plate 228
about the spring collar 230. Preferably, the second firing
spring 264 is fixed to at least one of the knob portion 260
or push plate 228 to enhance the overall stability of the
biopsy device 200.

[0082] A trigger mechanism 270 is provided and con-
figured to cause the first firing spring 252 to advance the
outer cannula 204 distally outwardly such that the closed
proximal end 220 of the outer cannula 204 penetrates
into the biopsy site. Shortly therafter, the second firing
spring 264 causes the inner cannula 206 to move distally
outwardly whereby a tissue sample drawn into the tissue
receiving aperture 212 is severed and retained in the
inner lumen 236 of the inner cannula 206.

[0083] Referring now to Figs. 25 and 26A through 26E,
before performing a biopsy precedure with the biopsy
device 200, the device 200 is cocked by holding the hand-
piece and compressing the first and second firing springs
(252, 264) until they are cocked (See Figs. 25-26B).
Thereafter, the biopsy device 200 is positioned for pen-
etration into the biopsy site.

[0084] Next at Fig. 26C, the trigger mechanism 270 is
actuated causing the release of the first 252 firing spring.
When the outer cannula 204 is advance distally outwardly
by the first firing spring 252 into the biopsy site, the cyl-
inder seal 216 within the vacuum chamber 240 is ad-
vanced forward such that it passes the at least one vac-
uum inlet 238 formed in the wall of the inner cannula 206.
Once the cylinder seal 216 passes the at least one vac-
uum inlet 238, a vacuum is generated in the vacuum
chamber 240 that is delivered to the tissue receiving ap-
erture 212 via the inner lumen 236 of the inner cannula
206. The vacuum also causes the one-way valve 257
(See Fig. 27) to close such that the vacuum is maintained
within vacuum chamber 240. Further, the vacuum seal
239 is caused to engaged the tissue stop 258 such that
the vacuum can be maintained at the inner lumen 236.
The vacuum generated by the vacuum chamber 240 op-
erates to cause tissue at the biopsy site to be drawn into
the tissue receiving aperture 212 thus improving the
chances that a sufficent tissue sample will be obtained.
[0085] Referring now to Fig. 26D, a short predeter-
mined period after the outer cannula 204 has been fired,
the inner cannula 206 is advanced distally outwardly by
the second firing spring 264. The sharpened beveled
edge 227 of the inner cannula 206 severs the tissue
drawn into the tissue receiving aperture 212 and the tis-
sue sample is held within the inner lumen 236 of the inner
cannula 206 proximate the open distal end 226 thereof
by the tissue stop 258. To further enhance to cutting abil-
ity of the inner cannula 206, it may be configured to rotate
as itis advanced distally outwardly creating a slicing and
shearing action for severing the tissue.

[0086] Referring now to Fig. 26E, after removing the
biopsy device 200 from the biopsy site, the tissue sample
can be retrieved from the tissue receiving aperture 212
of the outer cannula 204 by retracting the inner cannula
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206 whereby the tissue sample is exposed for removal.
The biopsy device 200 is thereafter cocked causing the
vacuum seal 239 and the one-way valve 257 to open
whereby the vacumm is released and any fluid built up
within the vacuum chamber 240 is allowed to flow into
the fluid reservoir 259 (See FIG. 27).

[0087] As bestillustrated in Fig. 28, an embodiment of
the biopsy device 200 may be configured to cooperate
with the fuild reservoir 259 being disposed in-line be-
tween the vacuum chamber 240 and a vacuum source
280. The vacuum source 280 may be any fluid source
capable of providing a vacuum to the biopsy device 200,
for example, a vacuum generating machine or a CO,
cartridge. Preferably, the vacuum source 280 communi-
cates with the vacuum chamber 240 through tubing 282
and a vacuum port 284. In this embodiment, the open
proximal end 210 of the outer cannula 206 is disposed
with a flange 286 that seats over the internal spring hous-
ing 250 when the biopsy device 200 is cocked such that
the first firing spring 252 is in mechanical communication
therewith. Preferably, the actuation of the trigger mech-
anism 270 causes the first firing spring 252 to advance
the outer cannula 204 distally outwardly and the vacuum
source 280 to power on such that a vacuum is generated
in the vacuum chamber 240. The generated vacuum is
delivered to the inner cannula 206 via the at least one
vacuum inlet 238. The vacuum causes tissue at the bi-
opsy site to be drawn into the tissue receiving aperture
212 of the outer cannula 204. Thereafter, the second
firing spring 264 causes the inner cannula 206 to be ad-
vanced distally outwardly whereby the tissue within the
tissue receiving aperture 212 is severed. Fluid entering
the vacuum chamber 240 is drawn through the vacuum
port 284 and tubing 282 into the fluid reservoir 259. After
the tissue sample has been obtained the vacuum source
280 is turned off and the tissue sample can be removed
from the biopsy device 200 in the manner described
above.

[0088] Another embodiment 200’ of the biopsy device
is configured to allow the inner cannula 206 to be fired
prior to firing the outer cannula 204. In the embodiment
Figs. 29A through 29C, the handpiece 300 includes the
vacuum port 302 in communication with a vacuum chan-
nel 304 that communicates with vacuum chamber 306.
The vacuum port 302 also communicates with a fluid res-
ervoir 308 and vacuum source 310 through tubing 312.
The cutting element 314 includes an inner cannula 316
and an outer cannula 318 wherein a portion of the cutting
element 314 is housed by the handpiece 300. The outer
cannula 318 includes open proximal 320 and distal 322
ends wherein the open distal end 322 preferably includes
a razor sharpened edge 324 and the open proximal end
320 includes a second spring flange 326 formed integral
thereto. The inner lumen 328 of the outer cannula 318
includes a vent seal 330 disposed proximate the open
proximal end 320 thereof.

[0089] The inner cannula 316 includes a closed prox-
imal end 332 and a closed distal end 334 wherein the
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closed distal end 334 is disposed with a tissue receiving
aperture 336 proximate thereto (See Fig. 29B). The
closed distal end 334 is provided as a working end formed
with a sharp tip 338 for penetrating through tissue into
the biopsy site. The inner cannula 316 includes at least
one vacuum inlet 340 formed proximate the closed prox-
imal end 332 and at least one vent aperture 342 formed
betweenits proximal 332 and distal 334 ends. The closed
proximal end 332 includes afirst spring flange 344 formed
integral thereto. Preferably, the inner lumen 346 of the
innercannula 316 is disposed with a tissue stop 348 prox-
imate a proximal end 350 of the tissue receiving aperture
336. The inner cannula 316 is configured with an outer
diameter that allows it to be slidably received into the
outer cannula 318 through the vent seal 330 while main-
taining afluid seal therewith. The inner cannula 316 pass-
es through the vacuum chamber 306 along a longitudinal
axis of the handpiece 300. The sidewalls of the vacuum
chamber 306 include seal members 352, for example,
O-rings at the location where the inner cannula 316 pass-
es along the longitudinal axis. The inner cannula 316 has
an outer diameter dimensioned to slidably pass through
the seal members 352 while maintaining a fluid seal ther-
ebetween.

[0090] Referring now to Fig. 29B, the first firing spring
354 is disposed about the inner cannula 316 between
the first spring flange 344 and the proximal end 356 of
the handpiece 300. The first firing spring 354 operates
to advance the inner cannula 316 distally outwardly into
the biopsy site after the trigger mechanism 358 has been
actuated. The second firing spring 360 is disposed about
the inner cannula 316 between the second spring flange
326 and the distal sidewall 362 of the vacuum chamber
306. The second firing spring 360 causes the outer can-
nula 318 to be advanced distally outwardly after the inner
cannula 316 has been fired (See Fig. 29C).

[0091] Upon actuating the trigger mechanism 358, the
first firing spring 354 advances the inner cannula 316
distally outwardly such that the working end penetrates
into the biopsy site and causes the at least one vent ap-
erture 342 to become closed by the vent seal 330. Addi-
tionally, the at least one vacuum inlet 340 is advanced
to a position within the vacuum chamber 306. The vac-
uum source 310 is powered on and a vacuum is gener-
ated in the vacuum chamber 306 which is delivered to
the inner cannula 316 through the vacuum inlet 340. The
vacuum source 310 may be turned on manually or auto-
matically inresponse to the inner cannula 316 being fired.
The vacuum causes tissue to be drawn into the tissue
receiving aperture 336 of the inner cannula 316 and fluid
from the biopsy site to be drawn into the fluid reservoir
308.

[0092] After the inner cannula 316 has been fired, the
outer cannula 318 is advanced distally outwardly by the
second firing spring 360 and the tissue drawn into the
tissue receiving aperture 336 of the inner cannula 316 is
severed and held in the inner lumen 346 of the inner
cannula 316 proximate the tissue receiving aperture 336
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by the tissue stop 348. The outer cannula 318 may be
configured to rotate while being advanced distally out-
wardly thereby producing a slicing and shearing action
for severing the tissue at the biopsy site. After the biopsy
device 200’ is removed, the tissue sample is removed by
turning off the vacuum source 310 and retracting the out-
er cannula 318 such that the tissue sample is exposed.
[0093] Figs. 30A-30D illustrate another embodiment
200" of a biopsy device having a cutting element mount-
ed to a housing. With reference to Fig. 30A, the biopsy
device 200’ includes a housing 400 having a cutting el-
ement 402. The cutting element 402 includes an inner
cannula 404 and an outer cannula406. As best illustrated
in Fig. 30B, the inner cannula 404 has a sharpened tip
405 formed at its distal end 414. A tissue receiving ap-
erture 412 is formed proximal to the sharpened tip 405
and is configured for receiving tissue to be excised in the
cutting process to be described below.

[0094] Still referring to Fig. 30B, the inner cannula 404
is slidably disposed wihtin the outer cannula 406. Pref-
erably, the outer cannula 406 includes a razor sharpened
beveled edge 416 formed at its distal end 418 for en-
hancing its ability to cut tissue.

[0095] A vacuum chamber 408 is disposed proximate
the proximal end 420 of the inner cannula 404. The vac-
uum chamber 408 operates to cause a vacuum to be
generated in the inner cannula 404 whereby tissue to be
excised is drawn into the tissue receiving aperture 412
such thatthe probability of obtaining an adequate sample
is increased.

[0096] As illustrated in Fig. 30C, a trigger mechanism
410 is provided for causing the cutting element 402 to
excise a tissue sample as will be described below. The
trigger mechanism 410 includes a first trigger arm 422
which causes the firing of inner cannula 404 when actu-
ated and a second trigger arm 424 which causes the
firing of the vacuum chamber 408 and, thereafter, the
firing of the outer cannula 406 during the biopsy proce-
dure. A biopsy procedure using the present embodiment
will be described with reference to Figs. 30A-30D. FIG.
30A illustrates the biopsy device 200" wherein the inner
cannula 404, outer cannula 406 and vacuum chamber
408 are retained in a cocked position by the first 422 and
second 424 trigger arms of the trigger mechanism 410.
[0097] Referring to Fig. 30B, the trigger mechanism
410 is actuated to cause the first trigger arm 422 to allow
the firing of the proximal end 414 of the inner cannula
404 into the biopsy site. Next, as best illustrated in Fig.
30C, the trigger mechanism 410 is actuated a second
time to cause the second trigger arm 424 to allow the
vacuum chamber 408 to be fired. Firing of the vacuum
chamber 408 causes a vacuum to be generated in the
inner cannula 404 whereby tissue at the biopsy site is
drawn into the tissue receiving aperture 412. In addition
to causing the vacuum to be generated in the inner can-
nula 404, as illustrated in Fig. 30D, the firing of the vac-
uum chamber 408 causes the outer cannula 406 to fired
whereby the tissue drawn into the tissue receiving aper-
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ture 412 is severed. The tissue sample may be removed
from the inner cannula 404 by pulling the outer cannula
406 back to the cocked positionto expose the tissue sam-
ple.

[0098] In one embodiment 500, the biopsy device is
moved from an uncocked position to a cocked positon
by squeezing the handle 510 of the biopsy device three
consecutive times to sequentially return the vacuum hub
502, the inner cannula hub 504, and the outer cannula
hub 506 to the cocked position via an actuating platform
508. The actuating platform 508 is spring loaded and
slidably reciprocates between uncocked and cocked po-
sitions within the biopsy device. Squeezing the handle
510 of the biopsy device a first time causes the vacuum
hub 502 to move from a uncocked position to a cocked
position. A second squeeze causes the inner cannula
hub 504 to move from a uncocked position to a cocked
position and a third squeeze causes the outer cannula
hub 506 to move from an uncocked position to a cocked
position. The handle 510 of the biopsy device must be
squeezed three times before any one core can be re-
trieved from the biopsy device after it has been severed.
[0099] The assemblies of this invention can be provid-
ed in any suitable shape and size and can be manufac-
tured using any suitable materials. In one particular em-
bodiment, the needle set is composed of surgical grade
stainless steel. Itis intended that the specification, draw-
ings and examples be considered as exemplary only,
with the true scope of the invention being indicated by
the following claims.

Claims
1. A biopsy device (200") comprising:

a cutting element (402) mounted to a handpiece
(400), said cutting element comprising:

an outer cannula (406);

an inner cannula (404) having an inner lu-
men and a tissue receiving aperture (412)
at a distal end thereof and being slidably
mounted within said outer cannula;

a vacuum chamber (408) disposed in said
handpiece and affixed to a proximal end of
said inner cannula; and

a trigger mechanism (410) operative to
cause said inner cannula to be advanced
distally outwardly in response to a first ac-
tuation and to cause said vacuum chamber
to be advanced distally outwardly in re-
sponse to a second actuation, said second
actuation causing a vacuum to be generat-
ed in said inner cannula and causing said
outer cannula to be advanced distally out-
wardly whereby tissue drawn into said tis-
sue receiving aperture by said vacuum is
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10.

1.

12.

13.

14.

15.

16.

17.

severed.

The biopsy device of claim 1 wherein said trigger
mechanismis comprised of afirst (422) and asecond
(424) trigger arm.

The biopsy device of claim 1 wherein said outer can-
nula includes at least one sharpened beveled edge
(416).

The biopsy device of claim 1 wherein said inner can-
nula includes a sharpened tip (405).

The biopsy device of claim 1 further comprising a
vacuum bed formed in a distal portion of said inner
cannula.

The biopsy device of claim 1 wherein said inner can-
nula is a thick-walled inner cannula.

The biopsy device of claim 5 wherein said vacuum
bed is formed from a sintered material.

The biopsy device of claim 5 wherein said vacuum
bed is formed from a threaded blank material.

The biopsy device of claim 5 wherein said vacuum
bed is formed from a contoured and partially thread-
ed blank material.

The biopsy device of claim 5 wherein said vacuum
bed is formed of a subassembly of a trocar blank and
a chamber blank.

The biopsy device of claim 5 wherein said vacuum
bed is formed from a framed mesh filter.

The biopsy device of claim 5 wherein said vacuum
bed is formed from a trocar blank having a notch
formed on a proximal end thereof.

The biopsy device of claim 12 wherein said notch is
converted to a vacuum port when said tissue receiv-
ing aperture is formed in the inner cannula.

The biopsy device of claim 5 wherein said vacuum
bed is formed of a plate material disposed in said
tissue receiving aperture.

The biopsy device of claim 14 wherein said plate
material includes a plurality of vacuum grooves or
holes.

The biopsy device of claim 14 wherein said plate
material includes at least one elongated slit.

The biopsy device of claim 5 wherein said vacuum
bed is configured from cut and bend tabs formed in
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20.

19
a distal portion of said inner cannula.

The biopsy device of claim 5 in communication with
a vacuum generating device.

The biopsy device of claim 18 wherein said vacuum
generating device is a CO, cartridge.

The biopsy device of claim 5 wherein said vacuum
bed is formed by disposing a stylaric insert into the
distal end of said inner cannula.

Patentanspriiche

1.

Ein Biopsiegerat (200") bestehend aus:

einem auf einem Handstiick (400) montierten
Schneideelement (402) bestehend aus:

einer Aufenkaniile (406);

einer Innenkanile (404), die ein Innenlu-
men und am distalen Ende eine gewebe-
aufnehmende Offnung (412) aufweist und
die verschiebbar in der besagten AulRenka-
nile angeordnet ist;

einer im besagten Handstiick angeordne-
ten und an einem proximalen Ende der be-
sagten Innenkaniile angebrachten Vaku-
umkammer (408); und

einem Auslésemechanismus (410), der
durch eine erste Aktivierung bewirkt, dass
die besagte Innenkandle distal nach auen
geschoben wird, und durch eine zweite Ak-
tivierung bewirkt, dass die besagte Vaku-
umkammer distal nach aul’en geschoben
wird, wobei die zweite Aktivierung die Er-
zeugung eines Vakuums in der besagten
Innenkantile und die Verschiebung der be-
sagten AulRenkaniile distal nach auf3en be-
wirkt, wodurch das durch das Vakuum in die
besagte gewebeaufnehmende Offnung
(412) eingezogene Gewebe abgetrennt
wird.

Das Biopsiegerat nach Anspruch 1, dadurch ge-
kennzeichnet, dass der besagte Auslésemecha-
nismus einen ersten (422) und einen zweiten (424)
Ausldsearm umfasst.

Das Biopsiegerat nach Anspruch 1, dadurch ge-
kennzeichnet, dass die besagte AulRenkaniile min-
destens eine gescharfte, abgeschragte Kante (416)
aufweist.

Das Biopsiegerat nach Anspruch 1, dadurch ge-
kennzeichnet, dass die besagte Innenkaniile eine
scharfe Spitze (405) aufweist.
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14.

15.

16.
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20

Das Biopsiegerat nach Anspruch 1, weiter beste-
hend aus einem in einem distalen Teil der besagten
Innenkantile geformten Vakuumbett.

Das Biopsiegerat nach Anspruch 1, dadurch ge-
kennzeichnet, dass die besagte Innenkaniile eine
dickwandige Innenkandile ist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett aus
einem gesinterten Material geformt ist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett aus
einem Blankmaterial mit Gewinde geformt ist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett aus
einem konturierten Blankmaterial mit teilweisem Ge-
winde geformt ist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett aus
einem Unterbauteil eines Trokar-Blanks und eines
Kammerblanks geformt ist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett aus
einem gerahmten Maschenfilter geformt ist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett aus
einem Trokar-Blank geformt ist, der an einem proxi-
malen Ende eine Kerbe aufweist.

Das Biopsiegerat nach Anspruch 12, dadurch ge-
kennzeichnet, dass die besagte Kerbe in einen Va-
kuumport umgewandelt wird, wenn die besagte ge-
webeaufnehmende Offnung in der Innenkaniile ge-
formt wird.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett aus
einem in der besagten gewebeaufnehmenden Off-
nung angeordneten Plattenmaterial geformt ist.

Das Biopsiegerat nach Anspruch 14, dadurch ge-
kennzeichnet, dass das besagte Plattenmaterial ei-
ne Vielzahl von Vakuumkerben bzw. Léchern auf-
weist.

Das Biopsiegerat nach Anspruch 14, dadurch ge-
kennzeichnet, dass das besagte Plattenmaterial
mindestens einen Langsschlitz aufweist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett aus
in einem distalen Teil der besagten Innenkantile ge-
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formten zugeschnittenen und gebogenen Laschen
gestaltet ist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Biopsiegerat an
ein vakuumerzeugendes Gerat angeschlossen ist.

Das Biopsiegerat nach Anspruch 18, dadurch ge-
kennzeichnet, dass das vakuumerzeugende Gerat
eine CO,-Kartusche ist.

Das Biopsiegerat nach Anspruch 5, dadurch ge-
kennzeichnet, dass das besagte Vakuumbett
durch die Einfligung eines Styleteinsatzes in das di-
stale Ende der besagten Innenkaniile geformt ist.

Revendications

1.

4,

Dispositif de biopsie (200") comprenant :

un élément de découpe (402) installé sur une
piece a main (400), ledit élément de découpe
comprenant:

une canule externe (406) ;

une canule interne (404) ayant une lumiére
interne et une ouverture réceptrice de tissu
(412) au niveau d’'une extrémité distale de
celle-ci, et installée de maniére coulissante
dans ladite canule externe ;

une chambre a vide (408) disposée dans la
pieéce a main et fixée a une extrémité proxi-
male de ladite canule interne ; et

un mécanisme de détente (410) pouvant
amener ladite canule interne a étre avancée
adistance vers I'extérieur en réaction a une
premiére activation, et pouvant amener la-
dite chambre a vide a étre avancée a dis-
tance vers l'extérieur en réaction a une
deuxiéme activation, ladite deuxiéme acti-
vation causant la génération d’un vide dans
ladite canule interne, et 'avancée de ladite
canule externe a distance vers I'extérieur,
aprés quoi le tissu aspiré par ledit vide dans
ladite ouverture réceptrice de tissu est cou-

pé.

Dispositif de biopsie selon la revendication 1, dans
lequel ledit mécanisme de détente se compose d’'un
premier (422) et d’'un deuxiéeme (424) bras de déten-
te.

Dispositif de biopsie selon la revendication 1, dans
lequel ladite canule externe comprend au moins un

rebord (416) biseauté et affite.

Dispositif de biopsie selon la revendication 1, dans
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lequel ladite canule interne comprend un embout
(405) affaté.

Dispositif de biopsie selon la revendication 1, com-
prenant en outre un lit a vide formé dans une partie
distale de ladite canule interne.

Dispositif de biopsie selon la revendication 1, dans
lequel ladite canule interne est une canule interne a
paroi épaisse.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est formé d’'un matériau fritté.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est formé d’un matériau de dé-
coupe fileté.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est formé d’un matériau de dé-
coupe profilé et partiellement fileté.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est formé d’un sous-ensemble
d’une découpe de trocart etd’'une découpe d’encein-
te.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est formé d’un filtre a tamis as-
semblé.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est formé d’'une découpe de
trocart avec une encoche sur son extrémité proxi-
male.

Dispositif de biopsie selon la revendication 12, dans
lequel ladite encoche est convertie en orifice de vide
lorsque ladite ouverture réceptrice de tissu est for-
mée dans la canule interne.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est formé d’'un matériau plaqué
disposé dans ladite ouverture réceptrice de tissu.

Dispositif de biopsie selon la revendication 14, dans
lequel ledit matériau plaqué comporte une pluralité
de rainures ou d’orifices de vide.

Dispositif de biopsie selon la revendication 14, dans
lequel ledit matériau plaqué comporte au moins une
fente allongée.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est configuré a partir de languet-
tes découpées et pliées, formées dans une partie
distale de ladite canule interne.
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Dispositif de biopsie selon la revendication 5, en
communication avec un dispositif de mise sous vide.

Dispositif de biopsie selon la revendication 18, dans
lequel ledit dispositif de mise sous vide est une car-
touche de CO,.

Dispositif de biopsie selon la revendication 5, dans
lequel ledit lit a vide est formé en disposant un insert
de stylet dans I'extrémité distale de ladite canule in-
terne.
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